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Digital camera with a detachable display 

SL^Al!^!'^' "^^'^ ^ ^^"^^'^ ^ a liquid crystal display 

prSe^^^^ T""' ^P' ^^^'^'"^ "^'^"^ ^'^^ ^^^^^^^ ^^om the came a ^^^^^^ 

r^rffv^no^^^^^ T transceiver 406 connected to the camera body for transmitting or 

d1!n f respectively, the display section. A second transceiver 426 is further^ nnScted to the 

display section for transmining or receiving the data to or from the camera body. connected to the 
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DIGITAL CAMERA WITH A DETACHABLE DISPLAY 


The present invention relates to a digital camera, and more particularly, 
digital camera y^•\^h a detachable liquid crystal display. 


As is understood in the art, a digital camera is a device that uses an electronic 
sensor, such as charge-coupled device (CCD), to capture an image. The captured 
signal is then processed to be represented ntimerically. Further, some storage devices 
are used to preserve these numerical image data. Finally, the stored image data is 
transferred to a computer for displaying or printing. 

FIGURE 1 shows a conventional system I that coordinates a digital camera 
and a computer. This system 1 includes a digital camera 10 with an electronic sensor 
102. a digital processing secUon 104, an image data memory 106. The system 1 also 
includes a computer 12 with a memory 122 for storing the image data from the digital 
camera 10, a central processing unit (CPU) 124, a display 14, and a printer 16. 
Images are captured by the sensor 102 (such as CCDs) via a lens 8. manipulated in the 


processing section 104, stored in the memory 106, and finaJly transferred to the 
computer 14 via the interconnection 11. Memory card can be used to replace the 
image data memory 106 as known in the art. 

FIGURES 2A and 2B schematically illustrate a back view and a front view of 
the conventional digital camera 20. respectively. The digital camera 20 primarily 
includes a viewfmder 202. a liquid crystal display (LCD) 204 mounted at the back, and 
a lens 206 mounted at the front. 

In order to facilitate convenient use for users, some manufacturers propose a 
dioita! camera 30 with a lens section 302 and a rotary LCD section 304 as shown in 
FIGURE 3 (only back side is shown). The maximum range of the rotary angle on the 
digital camera 30 is generally 270°. 

However, in some particular situations, such as capturing a plane flying over, 
or remotely capturing an image, it would become inconvenient or unsuccessftil to 
capture the images using the conventional digital camera. Therefore, a need has 
arisen to propose another type of digital cameras. 


In accordance with the present invention, a digital camera is provided so that 
a liquid crystal display section can be detached therefrom. In one embodiment, this 
digital camera includes a camera body housing an optical lens, an electronic sensor for 
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transfonning an image to an electrical signal, and an electronic processing section for 
convening the electrical signal to a digital signal. The liquid crystal display section 
includes a liquid crystal display, wherein the liquid crystal display section can be 
detached from the camera body. The present invention also includes a first 
transceiver connected to the camera body for transmitting or receiving data to or from, 
respectively, the liquid co'stal display section, wherein the data including the digital 
signal from the camera body. A second transceiver is further connected to the liquid 
cn^stal display section for transmining or receiving the data to or from, respectively, 
the camera body. 
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The foregoing aspects and many of the attendant advantages of this invention 
will become more readily appreciated as the same becomes better understood by 
reference to the following detailed description, when taken in conjunction u.d, the 
accompanying drawings, wherein: 

FIGURE 1 shows a conventional system that coordinates a digital camera 
and a computer; 

HGUREs 2A and 2B schematically illustrate a back view and a from view of 
the conventional digital camera, respectively, 

FIGURE 3 schematically illustrates another conventional digital camera; 

FIGURE 4 shows a block diagram illustrating a digital camera v^th a 
detachable liquid crystal display (LCD) section in accordance with one embodiment of 
the present invention; 


FIGURES 5A and 5B schematically illustrate a back view and a front view of 

the digital camera, respectively; 

FIGURES SC. and 5D show an example of the connector when the LCD 

section is detached from the camera section; 

FIGURE 6 shows an application where a remote shutter control signal is 

transmitted from the LCD section to the camera section; 

FIGURE 7 illustrates a general flow of wireless communication using IrDA 

protocol; and 

FIGURE 8 shows anoAer wH^tion wh«= data are transferred among 
scanners, personal computers, printers, and notebook computers. 


HGURE A shows a block diagram illustrating a digital camera 40 with a 
detachable liquid crystal display (LCD) secdon 42 in accordance with one embodiment 
of the present invention. Tb. digital camera 40 .ndudes a primary section 44 and the 
aetachable LCD secdon 42. The primary camera section 44 includes a charge- 
coupled device (CCD) 402. a digital processing section 404 (which includes an analog- 
..Hiigita. convene, 404, . a (rame memory 4042. and a processor 4043, a lens 40. . a»i 
a firmware memoty 408. Hie LCD section 42 includes an LCD 422. and an image 
data memory 424 (which cotJd be a random access memory or a memory card). 
F^ermore, transmi..er^ec«vers (hereafler "uansceiver") 406 and 426 are also 
included in the camera secUon 44 and the LCD section 42. respective.,, for 
transmining data therebetween in a wireless manner when the LCD section 4. .s 


removed from the camera section 44. Images are captured by the CCD 402 via the 
lens 401, manipulated in the digital processing section 404. transferred to the image 
data memory 424 via the transceivers 406 and 426, and displayed on the LCD 422. 
FIGURES 5A and 5B schematically illustrate a back view and a front view of the 
5 digital camera 40, respectively. The digital camera 40 primarily includes a viewfinder 
440, an LCD 422 moimted at the back, a lens 401 mounted at the front, a transceiver 
426 mounted on the LCD section 42, and a transceiver 406 mounted on the camera 
section 44. Note a connector 43 is used to electrically connect the LCD section 42 
and the camera section 44 when the LCD section 42 is physically connected to the 
10 camera section 44. An example of the connector 43 is shown in FIGURE 5C and 
FIGURE 5D, where the LCD section 42 is detached from the camera section 44. It is 
noted that a slot 425 for inserting the memory card 424 mentioned above is also showTi 
in HGURE 5D. 

15 In this embodiment, an infrared communication protocol proposed by 

Infr^ed Data Association (IrDA) is used to transfer the image data from the camera 
section 44 to the LCD section 42 through the transceivers 406 and 426. In addition, 
some control signals, such as remote shutter control signals, can be transmitted from 
the LCD section 42 to the camera section 44 as illustrated by an ^plication shown in 

20 FIGURE 6. Among many protocols proposed by the IrDA, a modulation rate of 4 M 
bits/sec is preferably adapted in this embodiment to transfer the mo\ning and/or the 
captured images data between the LCD section 42 and the camera section 44. 

A general flow of wireless communication using the IrDA protocol is 


$ 
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illustrated in FIGURE 7, where device A and device B represent the camera section 44 
and the LCD section 42, respectively. At the beginning, device A detects existence of 
device B in block 701, and then device A sends a '"connection request** to device B in 
block 702. This connection request generally includes address and data transfer rate. 
5 After device B receives the request, it acknowledge with return information, such as 
the address and the data transfer rate (block 703), and therefore both device A and 
device B will use common data transfer rate in the following communication. 
Subsequently, device A encodes the image data to be transferred according to the IrDA 
protocol (block 704), and then transmits the encoded data via infrared signal (block 
1 0 705). After the data are received and decoded by device B, if a complete set of data is 
recovered (block 706), the commimication ends subsequently (block 707); otherwise, 
an error is acknowledged by device B» followed by retransmitting encoded data by 
device .A. 

15 It is appreciated that the conununication protocol used is not limited to those 

proposed by IrDA. Other protocol or proprietar>' method may also be used. It is 
ftirther appreciated by the skilled artisans that the data can be transferred between the 
digital camera (40. 42) and other apparatus, such as scanners, personal computers, 
printers, or notebook computers, as illustrated in FIGURE 8. 

20 

Although specific embodiments have been illustrated and described, it will 
be obvious to those skilled in the art that various modifications may be made • 
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CLAIMS 


1. A digital camera with a detachable display, said digital camera 

5 comprising: 

means for capturing an image; 

means for displaying said captured image, wherein said displaying means can 
be detached from said capturing means; 

first transceiving means, coupled to said capniring means, for transmitting or 
10 receiving data to or from, respectively, said displaying means; and 

second transceiving means, coupled to said displaying means, for 
transmitting or receiving the data to or from, respectively, said capturing means. 

2. The digital camera according to claim 1, wherein said displaying 
15 means comprises a liquid crystal display. 

3. The digital camera according to claim 1, wherein said capturing 
means comprises an optical lens. 

20 4. A digital camera with a detachable display, said digital camera 

comprising: 

a camera body housing an optical lens; 

a display section having a display panel, wherein said display section can be 
detached from said camera body; 
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a first transceiver connected to said camera body for transmitting or receiving 
data to or from, respectively, said display section; and 

a second transceiver connected to said display section for transmitting or 
receiving the data to or from, respectively, said camera body. 

5 

5. The digital camera according to claim 4, further comprising a 
charge-coupled device for transforming an image to an electrical signal. 

6. The digital camera according to claim 5, wherein said camera body 

10 further comprises: 

an analog-io-digital converter for converting said electrical signal to a digital 

signal; 

a frame memory for storing the digital signal; and 

a processor for processing the digital signal in a way suitable for 
1 5 transmission. 

7. The digital camera according to claim 4, further comprising an 
image data memory connected to said display panel. 

20 8. The digital camera according to claim 7, wherein said image data 

memory comprises a memory card which can be inserted into said display section. 

9. The digital camera according to claim 4, wherein said display pane! 

comprises a liquid crystal display. 
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10. A digital camera with a detachable liquid crystal display, said 
digital camera comprising: 

a camera body housing an optical lens, an electronic sensor for transfomiing 
an image to an electrical signal, and an electronic processing section for converting 
said electrical signal to a digital signal; 

a liquid crystal display section having a liquid crystal display, wherein said 
liquid cr>'stal display section can be detached from said camera body; 

a first transceiver connected to said camera body for transmitting or receiving 
data to or from, respectively, said liquid crystal display section, said data including said 
digital signal from the camera body; and 

a second transceiver connected to said liquid cr>'stal display section for 
transmitting or receiving the data to or from, respectively, said camera body. 

1 1. The digital camera according to claim 10, wherein said elecu-onic 
sensor comprises a charge*coupled device. 

12. The digital camera according to claim 10, wherein said electronic 
processing section comprises: 

an analog-to-digital converter for converting said electrical signal to the 
digital signal; 

a frame memory for storing the digital signal; and 

a processor for processing the digital signal in a way suitable for 
transmission. 


13. The digital camera according to claim 10. further comprising an 
image data memory connected to said liquid crystal display. 

14. The digital camera according to claim 13, wherein said image data 
memor>' comprises a memory card which can be inserted into said liquid crystal display 
section. 

15. The digital camera according to claim 10. wherein said data is 
further encoded before being transmitted from said first transceiver to said second 
transceiver. 

16. The digital camera according to claim 15. wherein said encoded 
data is further decoded after being received by said second transceiver. 

17. The digital camera according to claim 10, wherein said data is 
further encoded before being transmitted from said second transceiver to said first 
transceiver. 

18. The digital camera according to claim 17, wherein said encoded 
data is further decoded after being received by said first transceiver. 

19. The digital camera according to claim 10, wherein said 
transmitting and receiving is done following an infrared protocol proposed by Infrared 
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Data Association (IrDA). 


20. The digital camera according to claim 10, wherein said data 
comprises a control signal transmitted from said liquid crystal display section to said 
camera body for controlling a shutter in said camera body. 

21. A digital camera substantially as herein described 
with reference to Figures 4 to 7 of the accompanying 
drawings . 
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